This paper identifies the international credit channel of monetary policy by analyzing the universe of corporate loans in Mexico, matched with firm and bank balance-sheet data, and by exploiting foreign monetary policy shocks, given the large presence of European and U.S. banks in Mexico. The paper finds that a softening of foreign monetary policy increases the supply of credit of foreign banks to Mexican firms. Each regional policy shock affects supply via their respective banks (for example, U.K. monetary policy affects credit supply in Mexico via U.K. banks), in turn implying strong real effects, with substantially larger elasticities from monetary rates than quantitative easing. Moreover, low foreign monetary policy rates and expansive quantitative easing increase disproportionally more the supply of credit to borrowers with higher ex ante loan ratesreach-for-yield-and with substantially higher ex post loan defaults, thus suggesting an international risk-taking channel of monetary policy. All in all, the results suggest that foreign quantitative easing increases risk-taking in emerging markets more than it improves the real outcomes of firms.
Introduction
The recent global financial crisis, as well as previous crises, have shown that bank credit cycles have a strong impact on the economy, that financial globalization can increase financial fragility, and that monetary policy may be a key public policy tool (Bernanke, 1983; Reinhart and Rogoff, 2009; Schularick and Taylor, 2012) . As Rey (2013) In this paper, we study the previous issues. In particular, we study the international bank lending channel of monetary policy, both through the interest rate and QE. We analyze: (a) whether foreign monetary policy affects the supply of credit from foreign banks to local firms; (b) whether there are real effects associated with foreign monetary policy shocks, or are local firms able to neutralize the international shocks by substituting credit with local banks or other sources of finance; (c) whether an expansive foreign monetary policy creates an international risk-taking channel by affecting banks' reach-for-yield incentives; (d) and finally, whether these effects depend on the type of monetary policy used, i.e., policy interest rates versus QE.
Despite the importance of these questions for policy and macro-finance, the identification of foreign monetary policies on the credit channel by foreign banks has been elusive. This has been due to the lack of exploitation of comprehensive credit registry data, matched with firm and bank information, with enough years to analyze monetary policy. We overcome this hurdle by using the proprietary data set of the Mexican bank supervisor containing all business loans, matched with firm and bank balance-sheet information. Importantly, the data set, which starts in January 2002, includes all new and outstanding commercial loans at a monthly frequency for all banks in Mexico, as well as the relevant loan terms, including loan rates (that are absent in most credit registers around the world). 3 The importance of foreign banks in Mexico (notably US, Eurozone and UK) in conjunction with the exhaustive credit data (matched to firm and bank level data) makes Mexico an excellent empirical laboratory to identify the transmission of foreign monetary policy shocks -both interest rates and QE -through the credit supply of foreign banks, as well as the associated real effects on borrowers and reach-for-yield incentives of banks. In particular, the credit extended to Mexican firms by banks in Mexico owned by US and European banks represents 56 percent of all the bank credit in Mexico. Furthermore, unlike most credit registries, the Mexican one does not have a minimum loan size for inclusion in the data set.
1 Overall, our data set includes 6,942,806 loans by 38 banks to 149,940 firms.
To identify the credit supply and risk-taking channels of monetary policy (Bernanke and Gertler, 1995; Kashyap and Stein, 2000; Adrian and Shin, 2011 ), we analyze loan-level data at the monthly frequency with borrower (or borrower*period) fixed effects. This allows us to control for unobserved (time-variant) firm fundamentals (such as risk or investment opportunities) that proxy for credit demand, since foreign banks may lend to a different type of firms, such as larger firms (Khwaja and Mian, 2008) . Since firms that borrow from multiple banks only represent 18 percent of all firms, and 56 percent of total bank credit, we also include in some specifications firms that borrow from only one bank using firm*bank and state*industry*period fixed effects to control for unobservables. Furthermore, given that period fixed effects control for unobserved global shocks, identification also comes in a given period (month) from the differential of monetary policies between Mexico, US, UK, and the Eurozone. 4 Furthermore, all loan terms are significantly affected, reinforcing the supply driven channel; interestingly, though, the effects are substantially weaker for loan rates. In particular, a 1 standard deviation reduction in foreign monetary policy rates: increases the volume supplied by foreign banks in Mexico by around 3.7 percent, lengthens the loan maturity by 8.7
percent, and increases the probability of future default over the next year by 8.6 percent. 5 Moreover, a softening of foreign monetary policy raises the collateral requirements by 6.3 percent, probably to compensate for the softening in the other lending margins, including default.
We also find that foreign QE has an expansionary effect on credit supply to Mexican firms.
QE originated in the US and in the Eurozone works respectively through US and Eurozone banks in
Mexico (mainly on credit volume and maturity). Moreover, a softening in foreign QE is related with a rise in loan defaults from Mexican firms over the following year. However, we find that even though these non-standard monetary policies have an expansionary effect, their economic magnitude tends to be lower than that of changes in policy rates. For instance, whereas a one standard deviation decrease in the Fed Funds rate expands the credit volume of US banks by 7.2 2 To account for further potential concerns of endogeneity of foreign monetary policy rates, while controlling for foreign economic activity, we either take the nominal rate, or the residual of the regression of the policy rate of a country on its GDP and price changes (thus proxying a Taylor-rate shock). We also control for foreign economic activity, as this could be a separate channel of influence. 3 While the Fed and the Bank of England pursued explicitly QE as a key non-standard monetary policy, the ECB main non-standard monetary policy was until 2015 the full provision of liquidity to banks at a given price against a very wide set of collateral, the so-called credit enhancement (Trichet (2009 ), ECB (2009 ), Fisher (2014 ). 4 Instead, a loosening of domestic monetary policy rate softens bank lending conditions regardless of bank nationality; for example, a 1 standard deviation reduction in the Mexican policy rate raises the lending volume on average by 1.6 percent for the loans supplied by all banks (national and foreign). credit and debt substitution effects and the associated real effects. 6 We find that the international monetary policy channel has significant real effects, with substantial stronger elasticities from monetary rates than quantitative easing. In particular, a tightening by one standard deviation of foreign monetary rates leads to a reduction of 3.4 percent of firm-level total bank credit volume, a reduction of 1 percent in all firm liabilities and a reduction of 0.6 percent in total firm assets.
Instead, a contraction of one standard deviation in quantitative easing decreases total bank credit at the firm-level by 0.8 percent but without significant overall real effects.
Finally, an expansive monetary policy leads to higher supply of credit in general, but with important heterogeneous effects. Quantitative effects are strongest to corporate borrowers with higher ex-ante loan rates -proxying for reach-for-yield -with foreign banks engaging more in this risk-taking. This finding is present along all the credit dimensions. For borrowers with higher exante loan rates, the ex-post default probability associated with a reduction of 1 standard deviation in foreign monetary policy increases by 10.3 percent, whereas for the remaining borrowers there is no effect. Likewise, a 1 standard deviation expansion of QE leads to a 10.9 percent increase in the future default rate of firms with higher ex-ante loan rates, and has a much smaller impact on firms with lower ex-ante loan rates. Therefore, the greater risk-taking is associated with ex-ante observable variables (previous high loan rates) and higher ex-post defaults. All in all, this evidence suggests an international risk-taking channel of monetary policy, both through foreign monetary policy rates and QE.
Our paper contributes to the literature in three main ways. First, it contributes to the literature analyzing the international channel of monetary policy. Cetorelli and Goldberg (2012) provide direct evidence that global banks manage liquidity on a global scale, actively using crossborder internal funding in response to local shocks. They also show that having global operations 6 Importantly, the loan level regressions show that controlling for firm*period fixed effects provides very similar coefficients to controlling only for firm and state*industry*period fixed effects -i.e., results suggest that both specifications control for borrower fundamentals. Therefore, the firm-level regressions, where we cannot include firm*period fixed-effects but we can include firm and state*industry*period fixed effects, can be interpreted as providing the credit availability channel. Second, a recent literature has started analyzing the impact of monetary policy at the loan level (Jiménez et al., 2012 and . These papers, however, do not match their loan level data with firm level data, so they cannot analyze the real effects associated to the bank lending channel of monetary policy. However, real effects of monetary policy on the economy, through the banking sector, may be crucial, as shown by recent theoretical papers (Diamond and Rajan, 2006, Gertler and Kiyotaki, 2010; Kiyotaki, and Moore, 2012; Gertler and Karadi, 2011) . Some empirical papers using aggregate macro data have analyzed the real effects of monetary policy (Bernanke and Blinder, 1992; Ciccarelli, Maddaloni and Peydró, forthcoming) , but as we explain in this paper (following Khwaja and Mian, 2008) , loan level data are necessary for the identification of credit supply. Moreover, bank-level data (e.g. as in Kashyap and Stein, 2000) cannot identify credit supply, or the associated firm-level real effects. Therefore, another crucial contribution of this paper is to show the real effects of the bank lending channel of monetary policy with loan-and firm-level data.
Finally, our paper also contributes to the literature analyzing the risk-taking channel of monetary policy, in particular, the reach for yield stemming from low international monetary policy rates and expansive QE. Expansive monetary policy rates may promote higher risk-taking by banks and other financial institutions, as argued by IMF Chief Economist Rajan (2005 ), Federal Reserve Governor Stein (2013 and Adrian and Shin (2011) in the last Handbook of Monetary Economics, among others. 8 There is empirical evidence for this channel (e.g., Jiménez et al., 2014; Ioannidou, 7 Our paper also contributes to the literature in international finance that shows that foreign shocks affects the local economy through the banking sector (Peek and Rosengren. 2000; Mian, 2006; Schnabl, 2012; Kalemli-Ozcan, Papaioannou and Peydró, 2013) , We contribute to this literature by analyzing the foreign monetary shocks through foreign banks and quantifying the elasticities associated to central banking policies. Note that a large part of financial globalization is through the banking sector (Kalemli-Ozcan, Papaioannou and Peydró, 2010) . 8 See also several models of Gale (2000 and 2004) summarized in Allen and Rogoff (2011), Borio and Zhu 7 Ongena and Peydró, forthcoming; Paligorova and Santos, 2014) . We contribute by showing the international channel, in particular, that low monetary policy rates and QE in high-income countries lead foreign (global) banks to increase credit supply in emerging markets to local borrowers with higher ex-ante loan rates that substantially default more (ex-post) on their loans. Moreover, our results suggest that foreign QE affects more risk-taking in emerging markets through an expansion of credit supply to riskier firms than improves real outcomes of firms in emerging markets (consistent, among others, with some claims by Rey (2013) ).
The remainder of the paper is structured as follows. Section 2 presents the empirical strategy, including the data, institutional details, and econometric equations we run. Section 3 presents and discusses the results, and Section 4 concludes.
Empirical strategy
In this section we present the empirical strategy to identify the impact of foreign monetary policy on local credit supply by foreign banks, and the associated risk-taking and real effects. We first discuss the data and the institutional details, and then the econometric equations we run at the loan-and firm-level.
Data and Institutional Details
We use a novel supervisory data set on the universe of business loans in Mexico from Shleifer and Vishny (2010) and Diamond and Rajan (2012) . This theoretical work suggests that expansive monetary policy through the increase in funding provided by households and other agents to banks may cause an increase in risk-shifting in lending, as banks face strong moral hazard problems. A low short-term interest rate makes riskless assets less attractive and may lead to a reach-for-yield by those financial intermediaries that have short-term time horizons.
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For each loan, we know the issuing bank, the borrower (firm), the outstanding amount, the annualized interest rate, both start and ending date of the loan (maturity), the fraction covered by To ensure the consistency of the data and to analyze real effects, we exclude from our study loans to people with entrepreneurial activity, restricting our analysis to loans to commercial firms.
In Mexico, individuals with entrepreneurial activity are legally defined as "personas fisicas con actividad empresarial" whereas commercial firms are defined as "personas morales". Banks may change the classification of loans to individuals with entrepreneurial activity from commercial to consumption loans and vice versa, artificially moving the number of entrepreneurial loans in our data. Moreover, we merge our data set with Orbis (which only has commercial firms and not individual entrepreneurs) to include firm balance sheet information in order to analyze real effects.
For these reasons, we only analyze loans to commercial firms. We also merge the credit data with monthly bank balance sheet reports by the CNBV, and use macroeconomic information (e.g. GDP, CPI, policy rates) for Mexico, the US, UK and Eurozone, which we obtain through the IMF.
Our final data set contains information on 149,940 firms, spanning from January 2002 to March 2012. We aggregate the observations at the firm-bank-month level, which we define as a "loan", ending up with 6,942,806 observations. For the vast majority of variables, we aggregate individual loans using a weighted average by loan volume; the only exception is loan volume which is the sum of the value of all outstanding loans that a firm has from a certain bank in a given month. To examine whether movements in foreign monetary policy have real effects on firms, we merge our loan-level data with information at the firm-year level from Orbis, which provides a
Panel data set of a sample of Mexican firms with firm balance sheet information. To do so, we aggregate our credit data set to one observation per firm and year. Panel B of Table 1 significant loss of observations, since information of many firms in Orbis is missing. Nevertheless, we successfully match around 11,700 firm-year observations, with information on firms' total assets, and total, current and non-current liabilities.
Since we aggregate information at the firm level, we weigh the monetary policy of each country (both standard and non-standard) by the share of the debt that a firm had with banks from this country in the previous year. 13 Our intuition is as follows: if a firm borrows only from one bank (say an American one), then the most relevant monetary policy affecting the firm's outcomes through the bank lending channel should be the US one. In other words, assume that in the previous year 40 percent of a firm's debt was obtained from UK banks and 60 percent from Mexican banks.
If firm-bank relations are sticky, which in our data set they are, then the most relevant monetary policies for this firm are from the UK (with a 0.4 weight) and Mexico (with a 0.6 weight). To understand whether banks engage in reach-for-yield as monetary policies become more expansive, we divide our sample into two sets of firms, depending on the previous (ex-ante) loan rates they pay. More concretely, for each period we calculate the average loan interest rate charged to all Mexican firms, weighted by loan volume. We then define firms that are above (below) this threshold to be high-yield (low-yield) firms. The loan characteristics of these two groups are 12 displayed in Panel C of Table 1 . Low-yield firms pay lower interest rates due to substantially higher collateral rates and due to lower default rates, thus suggesting that they are indeed less risky.
Econometric equations
As discussed earlier, for identification, we need to analyze the credit availability in regressions at the loan-month level (in particular, firm-bank-month level) while analyzing the real effects and credit substitution at the firm-year level. In this subsection, we first discuss the loan level econometric equations that we run and then the firm level ones.
A. Outcomes at the loan level
Our main objective is to understand whether foreign monetary policy shocks are transmitted to local firms through banks from the countries where the shocks occur (e.g., UK monetary policy transmitted by UK banks in Mexico through their lending to Mexican firms). To do so, we investigate whether the credit availability of a given bank is especially affected by changes in the monetary policy of the country where the bank is headquartered. For this, we need to analyze firmbank-month data.
Our baseline specification is given by equation 1. This specification consists of an OLS regression relating the credit outcome of each firm-bank pair in a given month to the quarterlylagged monetary policies of each of the four countries examined (both traditional and non-standard monetary policies). 14 Each monetary policy is also interacted by an indicator variable that equals one if the bank providing the loan is headquartered in this country and zero otherwise.
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(1)
In equation 1, yi,b,t corresponds to the credit outcome y of firm i with bank b at month t.
Credit outcome y refers to log(loan volume), log(maturity), collateral rate, loan rate or the fraction of loan defaults in the next 12 months. The regressor intrate-countryt-3 is the one-quarter lagged monetary policy rate of a country={US, UK, Euro, Mex}, whereas country-bank is an indicator of 14 For convenience we will refer to the Eurozone area as a country. 15 For example, a loan given by a UK bank will have 0 for all the dummies except for UK monetary policy.
13
bank nationality. 16, 17 The regressor qe-countryt-3 measures the yearly change in the balance sheet of the central bank (over its GDP) of a country at the last quarter (t-3). Finally, additional controls included in Xb,t are the one-quarter lagged annual growth rates of the Mexican and American GDPs and CPIs (all in levels and interacted with the indicator variables of banks' nationalities). These variables allow us to control for the business cycle both in Mexico and the US, and to better isolate changes in monetary policy from other changes in economic activity.
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A key challenge of our empirical strategy is that different banks may have different borrowers, and therefore we cannot identify the (international) bank lending (supply) channel of monetary policy. To achieve identification, we first saturate our specification with fixed effects at the firm*bank level. By doing this, we exploit the variation within the same firm and bank over time. This not only controls for unobserved (time-invariant) firm heterogeneity (industry, location, ownership), or bank heterogeneity, but also for bank-firm relationships. We further isolate changes in the supply of credit by removing time-variant unobserved borrower shocks proxied by state*industry*period fixed effects. In other words, within the same month, we examine how credit to firms from the same state and industry changes according to the bank's nationality. Our identification comes from the fact that within a period, banks from different nationalities may be affected differently by the monetary policy shocks of their respective countries.
Moreover, we also include in some specifications firm*period fixed effects. By doing so, we examine if for the same firm in the same month, the loans offered by different banks depend on the monetary policy shocks of their parent countries. Therefore, in this case, we control exhaustively for unobserved time-varying firm fundamentals (such as risk, investment opportunities and balance sheet characteristics). One drawback of the specifications that include firm*period fixed effects is that these restrict the sample to firms that in a given point in time have loans with more than one bank, which represent only 18 percent of the firms in our data set. Furthermore, this exercise could bias our results since these firms tend to be larger. However, their economic relevance is substantial, weighted by the one-year-lagged share of a firm's debt with a bank from that country.
Different from specification (1), on the left hand side, we analyze the change in overall bank credit to a firm in a given year, stemming from previous banks but also from new banks. On the other hand, the right hand side of this specification consists of a measure of firm-level exposure to each monetary policy shock that is based on previous bank relationships. The assumption behind this specification is that the intensity of the monetary policy shock of a particular country is proxied by the previous year share of a firm's debt with banks of that country, as banking relationships are sticky over time (Ongena and Smith, 2001 ).
Finally, we saturate our specification with fixed effects at the firm level that allow us to control for time-invariant unobserved firm heterogeneity (such as industry and location), and at the state*industry*year level, which allow to control for time varying borrower fundamentals (and exploit the variation among loans from different banks to the same industry, in the same location and the same period). αi and αs,ind,t are fixed effects at the firm and state*industry*year level.
Importantly, as we discuss in the next section, the loan level regressions show that controlling for firm*period fixed effects provide similar coefficients than controlling only for firm and state*industry*period fixed effects (i.e., results suggest that both specifications similarly control for borrower fundamentals). Therefore, the firm-level regressions, where we cannot include firm*year fixed-effects but we can include firm and state*industry*year fixed effects, can be interpreted as identifying the credit availability channel.
All in all, in equation (2) 
Results
We analyze the credit supply and risk-taking in regressions at the borrower-lender-month (loan) level and examine the real effects and credit substitution at the firm-year level. In this section, we first discuss the credit supply results, then the real effects and credit substitution, and finally, the risk-taking outcomes. To further control for borrower time-varying characteristics, column 2 saturates equation (1) with firm*bank and state*industry*period fixed effects. Results from columns 1 and 2 suggest that even after controlling for time-varying borrower characteristics, the coefficients of monetary policy remain very similar. As mentioned above, variation in a foreign monetary policy rate affects the banks from that origin. For example, a 1 standard deviation decrease in the Fed Funds rate raises the average loan volume of US banks in Mexico by 7.2 percent, but its effect on the loan size of other banks is statistically zero. A similar pattern is observed with intrate-uk (intrate-euro) rates in that only loans from UK (Eurozone) banks change with movements in this rate and where a 1 standard deviation decrease in the monetary policy expands credit by an average of 2 (1.8) percent.
A. Outcomes at the loan level and credit supply
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While the impact of quantitative easing on credit volume is not trivial, it is lower than that of standard monetary policy rates. For example, a 1 standard deviation expansion in the assets held by the Fed (relative to the US GDP) increases the volume of loans from US banks by 1.6 percent.
Again, the volume of loans from non-US banks is not affected by movements in qe-us. Similarly, a 1 standard deviation increase in the ECB's assets expands credit by 2.2 percent, while qe-uk has no impact.
In column 4 we saturate equation (1) with firm*period fixed effects (in addition to firm*bank effects) and focus on variation across loans offered by different banks for the same firm 20 Note that the standard deviations of interest rates and also of QE are different across the different countries' monetary policies. See Table 1 Panel A. 18 in the same month. However, firms who hold loans from multiple banks in a given period tend to be larger firms, and may be differently affected by monetary policy shocks. Thus, we lose more than half of the observations and some coefficients lose statistical significance, notably QE ones.
Importantly however, the impact of standard monetary policy remains practically unchanged. To better understand if our coefficients change due to the sample selection, in column 3 we use the same specification as in column 2, but restrict the sample to firms that in a given period have loans with more than one bank. As column 3 indicates, the coefficients that drop by half in column 4 do so because of the sample selection towards larger firms that appear to be less vulnerable to monetary policy changes. This suggests that our main coefficients are exogenous to (firm*time) unobservables (Altonji et al., 2005) .
To understand whether the loosening of credit conditions when there is expansive monetary policy is related with future defaults, Panel E of Table 2 exhibits the impact of foreign monetary policy on the share of loans observed in default at t+12. 22 We saturate progressively the main specification with different sets of fixed effects, as in the previous Panels. Focusing on the specification using firm*period fixed effects (column 4), the results suggest that more expansive monetary policies in the US and in the UK (standard and non-standard) induce higher future loan default rates of banks from the same country or region. For example, if at t the Fed funds rate declines by 1 standard deviation, the share of bank credit in default at t+12 months increases by 0.7 percentage points, or equivalently by 7.4 percent, among US banks operating in Mexico. Similarly, a 1 standard deviation increase in qe-us at t translates into an increase in the share of bank credit in default of 3.2 percent at t+12. Similarly, a 1 standard deviation increment in qe-uk increases the share of bank credit in default at banks from this region a year later by 2 percentage points. As we will show later, this increase in default rate is due to the fact that an expansive monetary policy induces banks to lend relatively more to firms with higher risk as proxied by higher ex-ante loan rates.
B. Outcomes at the firm level and real effects
To examine whether monetary policy shocks have real effects on firms, we need to analyze firm-period level data. This allows us to investigate if the total credit that firms obtain is sensitive to changes in foreign monetary policies. However, when we restricted the analysis in the loan level regressions to firms that borrowed from at least two banks in a period, most coefficients of monetary policy remained relatively constant (see the comparison of columns 3 and 4 of Table 2 ).
Therefore, fixed effects at both firm and state*industry*year in firm-level data provide good enough controls for unobserved borrowers allowing us to identify the bank credit channel. Moreover, as explained in the empirical strategy, we introduce an interaction of the one-year-lagged average monetary policy of a country with the one-year-lagged share of bank credit of a firm with banks from this country. A coefficient that is statistically different from zero implies that the monetary policy of a country has a stronger effect over firms with a higher ex-ante share of their credit from banks from this country. Conversely, a coefficient that is statistically zero will imply that while at the loan level we find that (foreign) monetary policy matters, firms are able to smooth these foreign shocks by switching to other banks or to other forms of credit.
The first five columns of Table 3 (Panel A and B) present the results of our bank credit outcomes for the firm-year level data. We again find that on average, firms with a higher lagged involving the default rate at t+12 we only use data until March of 2011. In addition, to t+12 we also studied the impact on default at t+6 and t+24. The impact of the average non-standard monetary policy at the firm-level is close to that at the loan-level, suggesting little smoothing of monetary policy shocks by firms switching banks.
These results are not surprising since the likelihood of switching banks in Mexico is very low. For instance, in our data we find that almost 94 percent of the firms continue with the same main lender from one year to the next.
For total debt and assets, we find that foreign monetary policy shocks have real impacts on firms (columns 6 to 9). For instance, total liabilities of firms (including bank credit) decline by 1.1 percent, when in a given year the average monetary policy increases 1 percentage point, and assets of firms on average decrease by 0.5 percent with a 1 percentage point increase in foreign monetary policy. However, since with this data set we only have few yearly observations for each firm after the QE period started, our results for the impact of non-standard monetary policies on real outcomes could lack statistical power. However, the quantitative credit results at the month level are substantially lower for QE than for monetary rates, thus suggesting it may not be only lack of statistical power.
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C. Reach-for-yield and risk-taking channel of monetary policy
23 The results on bank credit outcomes using the firm-month level data are summarized in Table A4 in the Appendix. Again, our results suggest that firms with a higher lagged share of bank credit with foreign banks are more affected by the monetary policy in these countries. For instance, with a one percentage point decrease in the Fed funds rate, firms whose one-month-lagged debt was entirely with US banks experience a 3.5 percent increase in overall bank credit volume, a 5.6 percent increase in the length of their bank debt, a 1 percentage point increase in the required collateral and a 1.2 percent increase in the share of overall debt in default next year. Compared to the loan level effects, the impact of foreign monetary at the firm level remains very similar, which again suggests that firms do not smooth monetary policy shocks by switching banks. Note that the results are substantially smaller for QE results.
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To understand the risk taking behavior of banks, and to know whether they engage in reachfor-yield, we examine if credit terms are more likely to change for firms with higher ex-ante loan interest rates which, as we saw in Panel C of Table 1 , tend to be riskier firms. To do this, in each period we calculate the average interest rate charged by banks to all firm-bank observations, weighted by loan volume. We then separate our sample into two groups depending on whether their ex-ante cost of credit is above or below this average cost. Finally, we run equation (1) separately for these two samples of firms. The results of this exercise are exhibited in Table 4 (Panels A to E).
Results indicate that on average, foreign banks soften more lending conditions to firms with high ex-ante interest rate when foreign monetary policy is relaxed. These effects operate in the same direction for all the lending margins -volume, maturity, collateral and loan interest rate -and imply higher future loan defaults. In Panel A we see that, a 1 standard deviation decrease in the foreign monetary policy expands loan volume for the high-yield group by an average of 4.1 percent, and only by 1.9 percent in the low-yield group. Interestingly, the impact of QE does not appear to affect differently the loan volumes of firms depending on their ex-ante interest rate.
Loan maturity is the credit margin by which high-yield firms benefit relatively more with an expansion in monetary policies. As Panel B of Table 4 indicates, a reduction of 1 standard deviation in the average foreign interest rate lengthens the average loan maturity by 9.2 percent for firms with high-yield, whereas its effect is negligible among low-yield firms. Furthermore, we also find that qe-us has a stronger impact on the loan maturity of high-yield firms, while qe-uk and qe-euro have similar impacts across all firms. However, while banks extend on average larger and longer loans to riskier firms when foreign monetary policy expands, they do so by raising their collateral requirements. However, adjustments in collateral vary substantially depending on the bank's nationality (Panel C), and are in general relatively softer for high yield firms when foreign monetary policy is relaxed. 24 Regarding loan rates, Panel D presents our results. In general, loan interest rates from high-yield firms respond in the direction of the changes to foreign monetary policy, whereas low-yield firms do not. On average, a 1 standard deviation reduction of foreign monetary policy translates into a 0.7 percent reduction of the average loan rate of high-yield firms. As with other credit margins, interest rates of loans are also influenced by movements in QE. Our results suggest that a 1 standard deviation increase in qe-us translates in a reduction of 0.3 percentage points on the average loan rate of loans for high-yield firms. 24 The exception is Eurozone for monetary rates.
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Focusing on future default in Table 4 Panel E, we also find that the impact of loosening of credit conditions on future default is concentrated among firms with high-yield. In particular, default rates are more responsive to movements in the monetary policy from the US (both standard and non-standard) and from the Eurozone (mainly non-standard). For instance, a reduction of 1 standard deviation in the foreign interest rate increases the average default for high-yield firms by 10.3 percent and has no significant impact for low-yield firms. Similarly, the expansion in QE also increases the incidence of default. Changes in foreign QE central banks are associated on average with a 10.9 percent increase in the share of bank credit in default among high-yield firms.
Conclusions
Raghuram Despite the importance of these questions for public policy (notably central banking policies and international monetary coordination) and academia (macro-finance), identification of the international channel of monetary policy has been elusive due to the lack of exploitation of comprehensive credit registry data matched with firm and bank information. As we stressed in the Introduction, the empirical literature on the international credit channel of monetary policy has worked on macro or bank level data. We overcome this hurdle by analyzing Mexico, an excellent empirical setting for identification given the exhaustive micro data sets (credit register matched to firm and bank level data) and also given the important presence of foreign banks. We use the supervisory data set that contains all business loans in Mexico, including loan rates which are absent in most credit registers around the world, while exploiting foreign monetary policy shocks, both interest rate and non-standard quantitative easing. Loan-level data are crucial to identify credit supply (and risk-taking) and firm-level data are needed to measure the associated real effects.
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The robust results suggest that a softening of foreign monetary policy increases the supply of credit of foreign banks to Mexican firms. Each regional policy shock affects supply via their respective foreign banks, i.e. US, UK and Eurozone monetary policy affects credit supply to Mexican firms via US, UK and Eurozone banks in Mexico, respectively. All loan terms are affected, but effects are substantially weaker for loan rates. Moreover, the international monetary policy channel implies strong real effects, with substantial stronger elasticities from monetary rates than QE. Finally, a decline in foreign monetary policy rates and an expansion in QE lead to higher credit supply for borrowers with higher ex-ante loan rates (reach-for-yield), with substantial higher ex-post loan defaults, thus suggesting an international risk-taking channel of monetary policy.
The results suggest that foreign QE affects more risk-taking in emerging markets through an expansion of credit supply to riskier firms rather than improving real outcomes of firms in emerging markets. The results are consistent with, among others, claims by Governor Rajan of the Reserve Bank of India (2014) and the Jackson Hole speech by Rey (2013) , and thus suggest the need for a more coordinated global monetary policy, for example at the G-20 level with both high income and emerging countries. An important avenue for future research is whether local macroprudential policies (Freixas, Laeven and Peydró (2015) ) can reduce, or even neutralize, the foreign externalities stemming on emerging markets from foreign monetary policy from core economic areas, or whether a more coordinated global monetary policy is the only solution. Notes: : Low (High) yield firms -A firm-bank pair is low (high) yield if the loan interest rate the firm pays on its loan is below (above) the average loan interest rate, weighted by loan volume, paid by all firms each month. Table A1 presents the definitions of all variables. Other controls include the one-month lagged annual growth rate of Mexican and US real GDP and CPI. Fixed effects already absorbed by other fixed effects are indicated by "-". Standard errors are reported in parentheses and are clustered at the period and bank-industry level. *significant at 10 percent, **significant at 5 percent, ***significant at 1 percent. Other controls include the one-month lagged annual growth rate of Mexican and US real GDP and CPI. Fixed effects already absorbed by other fixed effects are indicated by "-". Standard errors are reported in parentheses and are clustered at the period and bank-industry level. *significant at 10 percent, **significant at 5 percent, ***significant at 1 percent. Other controls include the one-month lagged annual growth rate of Mexican and US real GDP and CPI. Fixed effects already absorbed by other fixed effects are indicated by "-". Standard errors are reported in parentheses and are clustered at the period and bank-industry level. *significant at 10 percent, **significant at 5 percent, ***significant at 1 percent. Other controls include the one-month lagged annual growth rate of Mexican and US real GDP and CPI. Fixed effects already absorbed by other fixed effects are indicated by "-". Standard errors are reported in parentheses and are clustered at the period and bank-industry level. *significant at 10 percent, **significant at 5 percent, ***significant at 1 percent. Other controls include the one-month lagged annual growth rate of Mexican and US real GDP and CPI. Fixed effects already absorbed by other fixed effects are indicated by "-". Standard errors are reported in parentheses and are clustered at the period and bank-industry level. *significant at 10 percent, **significant at 5 percent, ***significant at 1 percent. -country -Share of firm loans from banks headquartered in country country at t-1 times the QE of country country. All regressions include fixed effects at the firm and state*industry*year level. Standard errors are reported in parentheses and are clustered at the state*year level. *significant at 10 percent, **significant at 5 percent, ***significant at 1 percent. -foreign -Share of firm loans from foreign banks at t-1 times the average QE of the US, UK and Eurozone. All regressions include fixed effects at the firm and state*industry*year level. Standard errors are reported in parentheses and are clustered at the state*year level. *significant at 10 percent, **significant at 5 percent, ***significant at 1 percent. it pays on its (previous) loan is below (above) the average interest rate, weighted by loan volume, paid by all firms each month. The dependent variable is a firm's log loan volume with bank b at period t. Controls include the one-month lagged annual growth rate of Mexican and US real GDP and CPI. Standard errors clustered at the period and bank-industry level are reported in parentheses. *significant at 10 percent, **significant at 5 percent, ***significant at 1 percent. Standard errors clustered at the period and bank-industry level are reported in parentheses. *significant at 10 percent, **significant at 5 percent, ***significant at 1 percent. Observations are at the firm-bank-month level. Low (High) yield firms -A firm-bank pair is low (high) yield if the interest rate it pays on its (previous) loan is below (above) the average interest rate, weighted by loan volume, paid by all firms each month. The dependent variable is a firm's default rate at t+12 with bank b for a loan outstanding at period t (see Section 2 of the paper). Controls include the one-month lagged annual growth rate of Mexican and US real GDP and CPI. Standard errors clustered at the period and bank-industry level are reported in parentheses. *significant at 10 percent, **significant at 5 percent, ***significant at 1 percent. Other controls include the one-month lagged annual growth rate of Mexican and US real GDP and CPI. Fixed effects already absorbed by other fixed effects are indicated by "-". Standard errors that are clustered at the period and bank-industry level are reported in parentheses. *significant at 10 percent, **significant at 5 percent, ***significant at 1 percent. The sample is constrained to firms borrowing with foreign banks, where the omitted category is banks from the US. country-bank is an indicator variable that equals one if the main bank for the firm is headquartered in country country. The dependent variables correspond to the total bank credit and total assets (both in logs) of a firm at a given year. All regressions include fixed effects at the state*industry*year level. Standard errors that are clustered at the year and state*industry level are reported in brackets. * significant at 10%, ** significant at 5%, *** significant at 1%. intrate-country*share m -country -One-month-lagged share of loans from a bank headquartered in country country times the policy rate of country country. qe-country*share m -country -One-month-lagged share of loans from bank headquartered in country country times the QE of country country. All regressions include fixed effects at the firm, and state*industry*period level. Standard errors that are clustered at the period and firm level are reported in brackets. *significant at 10%, **significant at 5%, ***significant at 1%. intrate-country*share m -country -One-month-lagged share of loans from a bank headquartered in country times the policy rate of country. qe-country*share m -country -One-month-lagged share of loans from bank headquartered in country times the QE of country. intrate-foreign and qe-foreign correspond to the average interest rates and QEs of the US, UK and Eurozone each month. All regressions include fixed effects at the firm, and state*industry*period level. Standard errors that are clustered at the period and firm level are reported in brackets. *significant at 10%, **significant at 5%, ***significant at 1%.
